Effects of halothane and enflurane anesthesia on sympathetic beta-adrenoreceptor-mediated pulmonary vasodilation in chronically instrumented dogs.
The authors previously reported that the pulmonary vasodilator response to the sympathetic beta-adrenoreceptor agonist isoproterenol is potentiated during isoflurane anesthesia compared with the conscious state. In the present in vivo study, the authors tested the hypothesis that halothane and enflurane anesthesia also enhance sympathetic beta adrenoreceptor-mediated pulmonary vasodilation. The authors also used the membrane-permeable analog of cyclic adenosine monophosphate (cAMP), dibutyryl cAMP, to help delineate the site in the signaling pathway for an anesthesia-induced effect on beta adrenoreceptor-mediated pulmonary vasodilation. Mongrel dogs were chronically instrumented to measure the left pulmonary vascular pressure-flow (LPQ) relationship. LPQ plots were measured on separate days in the conscious, halothane-, and enflurane-anesthetized states at baseline, after preconstriction with the thromboxane analog U46619, and during the cumulative intravenous administration of isoproterenol. LPQ plots were also measured in conscious, halothane-, and isoflurane-anesthetized dogs after U46619 preconstriction and during the cumulative intravenous administration of dibutyryl cAMP. Compared with the conscious state, neither halothane nor enflurane had an effect on the baseline LPQ relationship. The magnitude of the pulmonary vasodilator response to isoproterenol was potentiated during halothane anesthesia but unchanged during enflurane anesthesia. The pulmonary vasodilator response to dibutyryl cAMP was not altered during either halothane or isoflurane anesthesia compared with the conscious state. These results indicate that inhalational anesthetic agents can exert differential effects on the pulmonary vasodilator response to sympathetic beta-adrenoreceptor activation. The potentiated vasodilator response observed during halothane and isoflurane anesthesia is the result of effects proximal to cAMP accumulation in the beta-adrenoreceptor signaling pathway.